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Bronze Age Metalworking in Sistan ...

Introduction
Metalworking is one of the important
indicators of technological development,

economic organization, and social complexity
in Bronze Age societies. The production and
use of copper and bronze required access to
raw  materials, technical knowledge,
specialized skills, and appropriate
organizational structures. Sistan, located in the
southeastern part of the Iranian Plateau,
developed as an important cultural and
economic region during the third millennium
BCE. Archaeological investigations,
particularly at Shahr-e Sukhteh and Tepe
Graziani, have revealed considerable evidence
of metal production and the use of metal
artifacts. These remains provide an opportunity
to investigate the technological characteristics
of metalworking as well as the organization
and specialization of production in Bronze Age
Sistan.

The main problem addressed in this study is
how metalworking developed and became
organized in Sistan during the Bronze Age and
how this industry was integrated into wider
networks of production, exchange, and cultural
interaction. The study therefore focuses on the
sources of raw materials, smelting and alloying
technologies, manufacturing techniques, the
typology and functions of metal objects, and
the organization of metal production.
Materials and Methods

The research is based on archaeological field
surveys, excavations, archaeological and
archaeometric evidence, and documentary and
library research. Archaeological data from
Shahr-e Sukhteh, Tepe Graziani, and other
Bronze Age sites in the Sistan plain constitute
the principal body of evidence. Surface surveys
have identified numerous sites containing
evidence associated with metalworking. In the
surveyed areas of Qaleh Rostam, south of
Qaleh Rostam, south of Hamun Lake, Girdi,
and Shileh, a total of 193 Bronze Age sites
were recorded as having metal-related remains.
The study combines the analysis of metal
artifacts with evidence such as slags, small
furnaces, crucibles, and other remains
associated with production. Typological
analysis is also used to identify the principal
categories and functions of metal objects.
Written sources and previous archaeological
studies are employed to interpret technological
processes and the organization of production.

Mehrafarin and et al (2026)

Discussion and Findings

The archaeological evidence demonstrates that
metalworking was an established technological
activity in Bronze Age Sistan. Although the
region did not possess major local deposits of
copper and tin, the availability of these
materials appears to have been facilitated
through interregional exchange networks. The
geographical position of Sistan allowed it to
participate in broader systems of interaction
connecting the eastern Iranian Plateau with
neighboring regions. The acquisition of raw
materials was therefore an important
component of the development of metal
production in the region.

Evidence from Shahr-e Sukhteh indicates that
copper was processed in relatively small
production units. Small furnaces, copper slags,
crucibles, and other production remains
indicate that smelting was carried out on a
workshop scale rather than through large-scale
industrial production. The crucibles were small
and were manufactured from clay mixed with
organic temper. The evidence also suggests
that different stages of metalworking,
including  smelting, alloying, casting,
hammering, and finishing, were practiced by
metalworkers.

The production of bronze represents an
important technological development. Bronze
alloys containing tin were produced in Sistan,
and available evidence indicates a relatively
controlled use of tin in some bronze objects.
Arsenical bronze was also present, suggesting
the persistence or continuation of earlier
alloying traditions in eastern Iran. The
technological repertoire was therefore not
limited to a single alloy or manufacturing
method. Instead, Bronze Age metalworkers
employed different combinations of raw
materials and techniques according to the
intended properties and functions of the
objects.

The range of metal artifacts recovered from
Sistan is considerable. Weapons and tools
constitute an important group, while
agricultural implements, pins, ornaments,
seals, figurines, mirrors, and other objects are
also represented. The presence of bronze
mirrors and personal ornaments, for example,
demonstrates that metal was not restricted to
utilitarian purposes but also had social,
symbolic, and aesthetic functions. The variety
of artifacts indicates that metalworking was
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integrated into different aspects of economic
and social life.

One of the most significant results of the study
concerns the organization of production and
occupational specialization. The concentration
of metalworking remains in particular areas of
Shahr-e Sukhteh suggests the existence of
specialized workshops and a degree of spatial
differentiation between production and
residential activities. The archaeological
distribution of Bronze Age sites in the Sistan
plain also permits their classification, on the
basis of cultural and technological evidence,
into industrial, semi-industrial, and non-
industrial centers. This pattern suggests that
metal production was not uniformly distributed
but was concentrated in particular locations
according to their technological and economic
roles. The existence of specialized production
implies the accumulation and transmission of
technical knowledge. Metalworkers needed
practical knowledge of ore preparation,
smelting temperatures, alloy proportions,
casting, hammering, and finishing techniques.
Conclusions

The evidence demonstrates that Bronze Age
Sistan possessed a developed tradition of
metalworking based on the combined use of
local technological knowledge and raw
materials obtained through wider exchange
networks. Shahr-e Sukhteh and Tepe Graziani
provide particularly important evidence for the
production and use of copper and bronze, while
slags, crucibles, furnaces, and finished artifacts
demonstrate the existence of several stages of
the metallurgical process.

The production of tin bronze and arsenical
bronze, together with the use of casting and
hammering techniques, reflects a diverse
technological tradition. The considerable
variety of metal artifacts further indicates that
metal played multiple roles in the economic,
social, symbolic, and cultural life of the
inhabitants of Sistan.

The spatial concentration of production
remains and the differentiation of sites into
industrial, semi-industrial, and non-industrial
categories provide evidence for organized
production and occupational specialization.
Metalworking should therefore be understood
not merely as an isolated technological activity
but as an important component of the economic
and social organization of Bronze Age Sistan.
Its development was closely connected with
interregional exchange, the circulation of raw

v
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materials and technological knowledge, and
the emergence of increasingly specialized
forms of production. In this sense, Sistan's
metallurgical tradition formed an important
part of the wider network of technological and
cultural interaction across the eastern Iranian
Plateau during the third millennium BCE.
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